ABSTRACT Nursing students are increasingly undertaking paid term-time employment to finance their living expenses and studies. The objectives of this study are to estimate its prevalence, factors associated, and possible health hazards. A cross-sectional study was conducted of nursing students using a questionnaire that included sociodemographic and employment data, reasons for working, possible health hazards in the workplace, and perceived effects on academic performance. The prevalence of student paid employment was found to be 23.3%. Being male and belonging to a low social class were independently associated with the likelihood of working while studying. Financial support was the main reason for student employment. Workplace hazards included noise, temperature extremes and psychosocial stressors. Sleep disorders were the most frequent health effects followed by musculoskeletal complaints. Nursing students are at risk from many deleterious health effects which are not covered by occupational health and safety programmes.
Introduction
Student employment is increasingly found in many countries. Not only do more students work but they also work for longer hours compared to earlier decades (1) . Most countries in Western Europe and North America have experienced an increase in student employment. A recent Europe-wide student survey showed that in some countries more than two-thirds of students are employed and their income from employment covers up to 80% of their living and study costs (2) . The average student employment rate is around 47% in Europe (1) .
Several reasons explain why students get employed such as increasing costs of higher education and changes in the funding system (3), changes in the expected lifestyle and consumption preferences of students (4) . Also, the profile of university students has changed as higher education is now more open to students who are more inclined to work during their studies (5) and, finally, universities may now provide opportunities that make combining work and study more feasible (1) .
An excessive work load on students may compromise their academic progress. Less study time is associated with lower learning outcomes and a higher probability of dropping out of school (5, 6) . At the same time, students may work also for positive benefits. Employment may provide necessary work experience and contribute to building a social network that will help find a job in the future (7) .
Nursing students are increasingly undertaking paid term-time employment to finance their living expenses and studies (8) . Apart from the possible adverse impact on academic progress, nursing workers in hospitals are exposed to different occupational risk factors, including exposure to chemical substances, which can be inhaled or come in contact with the skin, causing deleterious health effects (9) .
To the best our knowledge, there has been little research on undergraduate employment among nursing students in developing countries including Egypt. Therefore, the objectives of this study were to estimate the prevalence of employment among undergraduate nursing students in Mansoura University, and to assess the factors associated with taking up work and the possible occupational health and safety hazards of working.
Methods

Study design and setting
A descriptive cross-sectional study was carried out on undergraduate nursing students in Mansoura University during the academic year 2013-2014.
Sample size and selection
Pre-university education for the studied students included a 2-year programme (Technical Nursing Institute or Health Technical Institute-Nursing Section). All students in all academic years were targeted except first-year students who were excluded as they had no experience of work. The total target population was 1 846 students (including first-year students). The male to female ratio was 1:3, after exclusion of first-year students. A pilot study was conducted on 100 students (not included in the final study) which found that about 23% had worked at some point in their past academic years.
Sample size was calculated according to the following equation (10) :
where n = sample size, Z = Z statistic for 95%confidence level (1.96), P = expected prevalence (proportion) (23%), and d = precision (0.05). The required sample size was found to be 272. To compensate for non-responders, the sample size was increased by 20% and rounded to 330 students.
A stratified random sampling was used proportional to size according to the total number of students in each academic year (1087 after exclusion of all first year students): second year (560 students, 51.5%), third year (306 students, 28.2%) and fourth year (221 students, 20.3%) of the total. Accordingly, the sample was distributed proportionately as follows: second year (170), third year (93), and fourth year (67) students. Students were recruited by systematic random sampling within each year group according to available student records with a random start then selection of every third student. This led to a total of 352 questionnaires being distributed and 330 questionnaires were returned with a response rate of 93.8%.
Data collection tool
A self-administered semi-structured questionnaire in Arabic was used for data collection. It included the following information: demographic data, e.g. age, sex, residence, socioeconomic status of the family (11); paid employment information, e.g. working status, age of starting ever work, nature and place of work, the number of work hours per day; reasons for working; possible hazards at the workplace, e.g. physical (noise/vibration/temperature extremes, ionizing radiation, lifting heavy weights), biological, chemical products, which may include disinfectants, antiseptics, hazardous drugs and latex exposure, e.g. chlorine, glutaraldehyde, ethylene oxide and cytotoxic drugs, and psychosocial; perceived adverse health effects, e.g. musculoskeletal disorders, sleep disorders, occupational accidents or injuries; pre-employment health and safety training; and perceived effects on academic performance.
The content validity of the questionnaire was evaluated by a jury of 5 occupational medicine staff and the necessary changes were made before pilot testing.
The questionnaires were distributed to the target students during a suitable break between the rounds (clinical training rounds related to nursing courses at different departments of Mansoura University Hospital) and before lectures under the supervision of one of the investigators to encourage participation and answer their enquiries. Each questionnaire required 10-15 minutes to complete. Informed verbal consent of the individuals to participate in the study was obtained before distribution of the questionnaire. All participants were assured of the confidentiality and anonymity of the data. Subjects participated voluntarily with a full right to withdraw from the study at any time.
Ethical considerations
Data analysis
Data were analysed using the SPSS, version 16 and Epi Info, version 7. Categorical variables are presented as numbers and percentages; the chisquared test was used for comparison between groups. Quantitative variables are presented as means and standard deviations (SD). Binary stepwise logistic regression analysis was used to determine the independent predictors of student employment as the dichotomous outcome variable. Variable found statistically significant in a bivariate analysis were entered into the logistic regression analysis using a forward Wald method. Odds ratios (ORs) and their 95% confidence intervals (CIs) were calculated. A P-value ≤ 0.05 was considered to be statistically significant.
Results
The age of the sample of nursing students ranged from 19 to 22 years with a mean age 20.3 (SD 0.8) years. The overall prevalence of student employment was 23.3% (Table 1) . Table 1 shows the sociodemographic characteristics of the students and their association with student employment. Student employment was significantly higher among male students, those whose fathers had received less than secondary education or worked in non-professional jobs and those and of very low socioeconomic status. Student employment was also significantly lower among second-year students compared to fourth-year students.
Logistic regression analysis showed that being male (OR = 2.6; 95% CI: 1.44-5.05) and belonging to a family of a very low socioeconomic status (OR = 2.8; 95% CI: 1.34-5.82) were independently associated with employment while studying. On the other hand, second-year students were significantly less likely to be working (OR = 0.3; 95% CI: 0.16-0.62) ( Table 2 ). Father's occupation and education were not significant in the logistic regression and were excluded from the final regression analysis of independent variables associated with employment while studying. Table 3 shows that more than half of the working students started work when they were older than 18 years and the majority worked in the field of nursing. Working students reported that the hospital was the most common place of work (57.1%) and 38.9% worked shifts. The main reason for working while studying was for financial (68.8%) but 54.5% also said they worked to gain experience. More than half of the working students (61.1%) worked 8 hours or more daily and 63.6% had worked for less than 6 months in the past year.
Noise and temperature extremes were the most frequently reported physical hazards (84.4% and 80.5% respectively). Only 33.7% of the working students reported exposure to chemical hazards at work while a large per cent (80.5%) mentioned exposure to workplace psychosocial stressors. Lack of safety training programmes and protective equipment at work were each reported by 68.8% of the working students. There was higher frequency of occupational health hazards among the students who started work after 18 years of age compared to those who started at a younger age; however, the difference was not statistically significant (P> 0.05) ( Table 4) .
Working students reported that sleep disorders were the most frequent work-related health effects (85.7%) followed by musculoskeletal complaints (74.0%) with the most frequent sites being the legs/feet and back. Occupational injuries represented 68.8% of the reported work-related health effects, mostly needle-stick injuries (45.5%) and 32.5% reported having occupational infections, mainly of the respiratory tract (Table 5) .
Work-related health effects among students who started work after the age of 18 years were more frequently reported than that in younger age groups, but these were not statistically significant (P> 0.05). However, both musculoskeletal complaints and occupational injuries were more frequently reported among female students (75.4%, 71.7% respectively) compared to male students (24.6%, 28.3% respectively) with statistically significant difference (P = 0.0006, P = 0.01 respectively) ( Table 6 ).
It was found that 15.6% of the working students reported non-attendance of lectures and clinical training due to work load. Also, 17% reported rare attendance or non-attendance. More than half (54.5%) of the working students considered work had a positive effect on their academic performance (Table 7) .
Discussion
The prevalence of student employment was 23.3% among nursing students in our study with the percentage of employed students increasing across the academic years (17.1%, 25.8%, 35.8% for second, third, and fourth years respectively). About 91% of working students were engaged in paid and nursing-related work. Our findings concur with other studies that employment among students increases with years of study although the proportion of working students is less among our sample. For example, survey data from 2 496 students in Estonian public and private universities showed that term-time employment was extremely wide-spread among Estonian students and 61% of full-time students worked (1). The survey results also showed that the most important predictor for working was age. Older students (over 23 years) were more than three times more likely to have paid jobs than younger students. It is thus clear that when students are older they are more likely to have jobs and they work more on full-time jobs. Students do not wait until they finish their studies before they enter the labour market.
Similarly, in a study of nursing students in metropolitan Sydney, Australia there was a statistically significant increase in the percentage of students engaging in paid work during term time, increasing from 70% in Year 1 to 84% in Year 3 and a statistically significant difference was seen in the type of work undertaken, from non-nursing to nursing-related work (12) .
In a survey of a second-year cohort of nursing students from a regional university in Australia, more than three-quarters (78%) of students were participating in paid employment. This high number was anticipated because clinical facilities specifically recruit students at the end of the first year of their Bachelor of Nursing programme to work as assistants in nursing or enrolled nurses (13) .
The lower proportion of students working in our study may be due to the Egyptian culture where among moderate or high socioeconomic levels, students depend on their families during study years, which may be similar to some western countries.
In our study, student employment was significantly higher among males while there was no statistically significant difference regarding urban/ rural residence. The survey of Estonian students revealed that personal characteristics did not seem to be influential in whether students worked (1). Our findings are different from those reported in a study of full-time undergraduate students at the University of Glasgow, Scotland where there was no significant difference between the proportion of male and female students who worked, however, significantly more students who lived at home worked compared to those who lived away (14) . This could be explained by the cultural and social norms of Egypt in which males can move about more easily and are free to work while females are more conservative and tend to stay at home after study time.
Despite the fact that undergraduate education is free of charge in Egypt, the main reason for work while studying was for financial support (68.8%); more additional money for personal needs and more than one reason were mentioned by the participants. This is supported by the fact that student employment in our study was more common among students from families of low socioeconomic status. This is similar to the results of the study in Estonia which found that the less the means of a family the more likely it was that a student worked in order to be able to support himself or herself (1). They found that while 77% of students from the low-income group worked for subsistence, only 62% of the middle-income group and 42% of the upper-income group reported this as a reason. Students from more affluent families were more likely to work for extra income and for general and professional work experience (1) . Also, the study of full-time undergraduate students at the University of Glasgow reported that students noted financial necessity, extra cash for fun and work experience as the most important reasons for working (14) . A study in Australia in 2011 found that students work to support their lifestyle (15) . Apart from the financial benefits, students have reported greater self-confidence, an understanding of the business world and skills development as benefits of paid work (16, 17) . Students also perceive paid work will enhance their opportunities for full-time employment on leaving university (18), thus making them more 'employable' (19) . In addition to providing a source of financial support while completing their nursing education (8) , engaging in nursing-related work during the term time has been suggested to improve the "work-readiness" of these students in preparation for graduate practice through the development of personal and professional skills in clinical practice (16) .
In our study, the mean number of work hours per day was 10.3. Much longer working hours were reported in other countries. In the study of full-time undergraduate University of Glasgow students, the mean number of hours worked was 14.2 (14) . Similarly, the survey of 267 nursing students from a regional university in Australia reported that the average hours spent in paid employment were 14.43 (SD = 10.50) hours per week (13) .
In our study, the majority of working students were engaged in nursingrelated fields with only 5.6% working in non-nursing related field. This agrees with the survey of a second year cohort of nursing students from a regional university in Australia, where the majority of students were engaging in nursingrelated work (13) . Categories are not mutually exclusive. 4 Own needs include smoking, accessories and entertainment. SD = standard deviation.
Our study showed that subjective noise and temperature extremes were the most frequently reported physical hazards by working students (84.4% and 80.5%; respectively). In a study of daytime decibel levels in 4 medical/ surgical nursing units in hospital, it was found that noise levels in patient rooms were significantly higher than in the nurses' station and patient care areas were as noisy as a busy office. However, nurses' judgment of noise levels was not enough to make informed decisions for controlling the acoustic hospital environment (20) .
In our study, 33.7% of working students reported exposure to chemical hazards at work. In a study of nurses at the emergency care unit of a university hospital in Brazil, participants confirmed they came in contact with different chemical compounds in their work environment and they indicated that occupational exposure to these substances can cause health problems (21) .
In addition, our study showed that a large proportion of working students reported exposure to workplace psychosocial stressors (80.5%). This is similar to the findings of a study of Canadian nurses where nurses were significantly more likely to say that most days at work were "quite a bit" or "extremely" stressful compared to other employed postsecondary-educated women (22) .
Our results report subjective sleep quality complaints among 85.7% of the working student nurses, which may be attributed to the fact that about 40% worked shifts and also to the combination of work and studies. Young healthy nurses tolerated the first night shift exposure well, as judged by parameters related to quality of sleep. An increased sleep need during work days led to longer total sleep time, but did not lead to longer supplementary sleep episodes (23) .
In our study, 74% of the working students had musculoskeletal complaints mostly in the legs/feet (55.8%) and back (46.7%), with a significantly higher frequency among female students. This (24) . It has been reported that women have a higher musculoskeletal morbidity than men (25) . Greater prevalence or severity of symptoms may be due to the higher demands and constraints that women face or because women are more affected by, or vulnerable to, the health impact of particular demands and constraints (26) . A study at a public hospital in Brazil of occupational health hazards for intensive care unit nurses and nursing technicians reported that leg pain and sleep disturbance symptoms were at critical levels among nurses; among nursing technicians, critical levels were detected for leg and back pains (27) .
It is widely accepted that the most common occupational hazard for all health care professionals involved in clinical care is needle-stick and sharps injuries mainly caused by inadequate disposal and recapping of needles (28) . This concurs with our study where the most frequently reported occupational injuries among the working students were needle-sticks injuries (45.5%). In addition, a study of the frequency and causes of occupational injuries among nursing students in Turkey reported that needle sticks (47.3%) and broken ampoules during medication preparation (37.8%) were the 2 most common reasons for injuries (29) . Also, in a study of 124 nurses working in the emergency departments of 6 general hospitals in Greece, 77.2% reported exposure to blood or body liquids through the skin due to needle-stick injury (28) .
In our study, lack of safety training programmes and protective equipment at work were reported by 68.8% of working students. These findings suggest the need for the integration of occupational health and safety and practical training in the first year curricula with a focus on the prevention of needle-stick injuries and the effective use of personal protective equipment.
The results of our study showed that about 60% of the working students regularly attended university and more than half believed that working has a positive effect on their academic performance. Several studies have reported negative consequences of full-time students participating in paid work during termtime in higher education, which include higher stress levels (18), a reduction in leisure and social activities (30, 31) , missing classes (32) , and handing in assignments late (17) .
As more nursing students are employed, it is essential that schools of nursing examine the relationship between student employment and academic performance. A statistically significant negative relationship was found between students working >16 hours a week and academic performance, especially in high-attrition courses (33) .
There were some limitations to our study. The use of self-reports can be prone to error because nurses' reporting patterns could be influenced by their own knowledge of health conditions and risks. Also the possibility of recall bias cannot be excluded. Furthermore we could not directly assess the occupational health hazards (i.e. noise or vibration) in the multiple private sectors where the students work and evaluation depended only on the students' reports which could be subjective. Further research is recommended for assessment of sleep disorders and needle stick injuries among working nursing students.
Conclusion
In conclusion, employment is common among nursing students in our university. As reported by the students, working has positive effects on both their education and experience despite having negative health consequences. It is necessary to put in place regulations to minimize the adverse health effects of student employment and to enforce child labour laws as 11.7% of the students started work below 15 years i.e. below the legal age of working in Egypt.
It is recommended to provide advice to all incoming and current students on working, perhaps producing a leaflet with information on how to minimize any adverse impact of part-time work on health and academic performance and how to maximize the benefits of working on student potential. It would be useful to implement occupational health and safety training during nursing education as many work-related health effects seem to be modifiable. Funding: None. Competing interests: None declared.
